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1. Introduction
In [7], α-shading in a fuzzy topological space is introduced. Afterwards, different

types of compactness are introduced using this concept as a basic tool which is a
generalization of fuzzy compactness introduced by Chang [5]. Using α-shading in
[4], δαs -almost compactness is introduced and studied for crisp subsets in a fuzzy
topological space. In this paper a class of crisp subsets, called δαs -closed subsets is
introduced. Then establish that δαs -almost compactness of a space is inherited by
such subsets.

2. Preliminaries
Throughout this paper, (X, τ) or simply byX, we shall mean a fuzzy topological

space (fts, for short) in the sense of Chang [5]. An ordinary subset A of X is said
to be a crisp subset of X where the underlying structure of the set X being a fuzzy
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topology. Fuzzy set is introduced by L.A. Zadeh in 1965 as follows : A fuzzy set A
is a mapping from a nonempty set X into the closed interval I = [0, 1] of the real
line, i.e., A ∈ IX [9]. For a fuzzy set A, the fuzzy closure [5] and fuzzy interior [5] of
A in X are denoted by clA and intA respectively. The support [9] of a fuzzy set A
in X will be denoted by suppA and is defined by suppA = {x ∈ X : A(x) ̸= 0}. A
fuzzy point [8] in X with the singleton support {x} ⊆ X and the value t (0 < t ≤ 1)
at x will be denoted by xt. For a fuzzy set A , the complement [9] of A in X will
be denoted by 1X \ A and is defined by (1X \ A)(x) = 1 − A(x), for each x ∈ X.
For any two fuzzy sets A and B in X, we write A ≤ B if A(x) ≤ B(x), for each
x ∈ X [9] while we write AqB if A is quasi-coincident (q-coincident, for short)
with B [8], i.e., if there exists x ∈ X such that A(x) + B(x) > 1; the negation
of these statements are written as A ̸≤ B and A ̸ qB respectively. A fuzzy set A
is called fuzzy regular open [1] if A = int(clA). A fuzzy set B is called a fuzzy
neighbourhood (fuzzy nbd, for short) [8] of a fuzzy point xt if there is a fuzzy open
set U in X such that xtqU ≤ B. If, in addition, B is fuzzy open in X, then B
is called fuzzy open nbd of xt [8]. A fuzzy set B is called a quasi-neighbourhood
(q-nbd, for short) [8] of a fuzzy set A if there is a fuzzy open set U in X such that
UqA ≤ B. If, in addition, B is fuzzy open in X, then B is called fuzzy open q-nbd
of A [8]. A fuzzy point xt is said to be a fuzzy δ-cluster point of a fuzzy set B in an
fts X if every fuzzy regular open set U in X such that xtqU , UqB [6]. The union
of all fuzzy δ-cluster points of B is called the fuzzy δ-closure of B and is denoted
by δclB [6]. A fuzzy set B in an fts X is fuzzy δ-closed if and only if B = δclB [6].
The complement of a fuzzy δ-closed set is called fuzzy δ-open [6]. The union of all
fuzzy δ-open sets contained in a fuzzy fuzzy set B is called fuzzy δ-interior of B,
denoted by δintB [6]. A fuzzy set B ∈ IX is fuzzy δ-open if and only if B = δintB
[6]. For any fuzzy set B ∈ IX , δcl(1X \B) = 1X \ δintB [6].

3. δαs -Closed Set : Some Properties

In this section a new type of crisp subset of an fts X is introduced and studied.
Also a new type of Urysohn space is introduced which helps to establish a strong
relationship between δαs -closed set and δαs -almost compactness.

We first recall some definitions from [2, 3, 4].

Definition 3.1. [2] A fuzzy set B in an fts (X, τ) is said to be fuzzy δ-semiopen if
B ≤ cl(δintB). The complement of this set is called fuzzy δ-semiclosed.

Definition 3.2. [3] A fuzzy set A in an fts X is said to be a fuzzy δ-semi-q-nbd of
a fuzzy point xt in X if there is a fuzzy δ-semiopen set B in X such that xtqB ≤ A.

Definition 3.3. [3] A fuzzy point xt in an fts X is called a fuzzy δ-semicluster
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point of a fuzzy set A in X if every fuzzy δ-semi-q-nbd U of xt, UqA. The union
of all fuzzy δ-semicluster points of a fuzzy set A is called fuzzy δ-semiclosure of A,
denoted by δsclA. For any A ∈ IX , δscl(δsclA) = δsclA.

Result 3.4. [3] Let (X, τ) be an fts and B ∈ IX . Then a fuzzy point xt ∈ δsclB if
and only if every fuzzy δ-semiopen set V in X with xtqV, V qB.

Result 3.5. [3] Let (X, τ) be an fts and C,D ∈ IX with C ̸ qD. If C is fuzzy
δ-semiopen, then C ̸ qδsclD.

Result 3.6. [3] The union (resp., intersection) of any collection of fuzzy δ-
semiopen (resp., fuzzy δ-semiclosed) sets in an fts is also so.

Result 3.7. [3] Let (X, τ) be an fts and B ∈ IX . Then δscl(1X \B) = 1X \δsintB,
δsint(1X \B) = 1X \ δsclB.

Result 3.8. [4] For a fuzzy δ-semiopen set U ∈ IX , δscl(δsint(δsclU)) = δsclU .

Definition 3.9. Let (X, τ) be an fts and B, a crisp subset of X. Let U be a
collection of fuzzy sets in X. Then U is called an α-shading (where 0 < α < 1) of
B if for each x ∈ B, there is some Vx ∈ U such that Vx(x) > α [7]. If, in addition,
the members of U are fuzzy open (resp., fuzzy δ-semiopen) sets, then U is called a
fuzzy open [7] (resp., fuzzy δ-semiopen) α-shading of B.

Definition 3.10. [4] Let B be a crisp subset of an fts (X, τ). Then B is called
δαs -almost compact if each fuzzy δ-semiopen α-shading U of B has a finite δs-
proximate α-subshading, i.e., there exists a finite subcollection U0 of U such that
{δsclU : U ∈ U0} is again an α-shading of B. If, in particular B = X, we get the
definition of δαs -almost compact space X.
Let us now introduce a new concept of limit points of a crisp subset of an fts.

Definition 3.11. Let A be a crisp subset of an fts (X, τ). A point x ∈ X is said to
be an δαs -limit point of A if for every fuzzy δ-semiopen set B in X with B(x) > α,
there exists y ∈ A \ {x} such that (δsclB)(y) > α.
The set of all δαs -limit points of A will be denoted by [A]αδs.
For a crisp subset A of X, the δαs -closure of A, to be denoted by δαs -clA, is defined
by δαs -clA = A

⋃
[A]αδs.

Definition 3.12. A crisp subset A of an fts X is said to be δαs -closed if it contains
all of its δαs -limit points. The complement of a δαs -closed set is called δαs -open set.

Remark 3.13. It is clear from definition that for any crisp subset A of X, A ⊆ δαs -
clA and δαs -clA = A if and only if δαs -clA ⊆ A. Also A ⊆ B ⊆ X ⇒ [A]αδs ⊆ [B]αδs.

Theorem 3.14. A δαs -closed subset of a δαs -almost compact space is δαs -almost
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compact.
Proof. Let a crisp subset A of a δαs -almost compact space X be δαs -closed. Then
for any a /∈ A, there is a fuzzy δ-semiopen set Ba in X such that Ba(a) > α, but
(δsclBa)(b) ≤ α, for every b ∈ A. Let U = {Ba : a /∈ A}. Let V be a fuzzy
δ-semiopen α-shading of A. Then U

⋃
V is a fuzzy δ-semiopen α-shading of X.

By δαs -almost compactness of X, there exists a finite subcollection {C1, C2, ..., Cn}
of U

⋃
V such that for every x ∈ X, there exists Ci(1 ≤ i ≤ n) such that

(δsclCi)(x) > α. Since by construction, for every member Ba of U , (δsclBa)(b) ≤ α,
for every b ∈ A, we discard the members of U which are in that finite subcollection
and get our desired result.
To get the converse of the above theorem, we have to introduce the following con-
cept.

Definition 3.15. An fts (X, τ) is said to be δαs -Urysohn if for any two distinct
crisp points a, b of X, there exist a fuzzy open set A and a fuzzy δ-semiopen set B
in X with A(a) > α, B(b) > α and min((δsclA)(c), (δsclB)(c)) ≤ α, for all c ∈ X.

Theorem 3.16. A δαs -almost compact set in a δαs -Urysohn space X is δαs -closed.
Proof. Let A be a δαs -almost compact set in a δαs -Urysohn space X. Let a ∈ X \A.
Then for each b ∈ A, there is a fuzzy open set Cb and a fuzzy δ-semiopen set Db

in X such that Cb(a) > α,Db(b) > α and min((δsclCb)(t), (δsclDb)(t)) ≤ α, for all
t ∈ X ... (1).
Let D = {Db : b ∈ A}. Then D is a fuzzy δ-semiopen α-shading of A. By δαs -almost
compactness of A, there are finitely many points b1, b2, ..., bn in A such that D0 =
{δsclDb1 , δsclDb2 , ..., δsclDbn} forms an α-shading of A. Let C = Cb1

⋂
...
⋂
Cbn .

Then C being a fuzzy open set in X is fuzzy δ-semiopen in X such that C(a) > α.
We claim that (δsclC)(b) ≤ α, for each b ∈ A. If not, there is some x ∈ A such
that (δsclC)(x) > α and so (δsclDbk)(x) > α, for some k (1 ≤ k ≤ n). Also
(δsclCbk)(x) > α. Hence min{((δsclCbk)(x), (δsclDbk)(x))} > α, contradicts (1).

Corollary 3.17. A crisp subset A of a δαs -almost compact, δαs -Urysohn space X is
δαs -almost compact if and only if A is δαs -closed set in X.

Theorem 3.18. Every cover of a δαs -almost compact space X by δαs -open sets has
a finite subcover.
Proof. Let A = {Aβ : β ∈ Λ} be a cover of X by δαs -open sets of X. Then for each
a ∈ X, there is Aa ∈ A such that a ∈ Aa. Now X \ Aa is δαs -closed set in X. So
there is a fuzzy δ-semiopen set Ba in X such that Ba(a) > α, but (δsclBa)(b) ≤ α,
for each b ∈ X \ Aa ... (1). Let B = {Ba : a ∈ X}. Then B is a fuzzy δ-semiopen
α-shading of X. By hypothesis, there is a finite subset {a1, a2, ..., an} of X such
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that {δsclBai : i = 1, 2, ..., n} is an α-shading of X ... (2).
We claim that A0 = {Aai : i = 1, 2, ..., n} is a finite subcover of A. If not, then

there is some b ∈ X \
n⋃

i=1

Aai =
n⋂

i=1

(X \ Aai). Using (1), (δsclBai)(b) ≤ α, for

i = 1, 2, ..., n implies that (
n⋃

i=1

δsclBai)(b) ≤ α, contradicts (2).

Theorem 3.19. Let (X, τ) be a δαs -almost compact space. Then every collection
of δαs -closed sets in X with finite intersection property has non-empty intersection.
Proof. Let U = {Ui : i ∈ Λ} be a collection of δαs -closed sets in a δαs -almost com-

pact space X having finite intersection property. On the contrary, let
⋂
i∈Λ

Ui = ϕ.

Then X \
⋂
i∈Λ

Ui =
⋃
i∈Λ

(X \ Ui) = X ⇒ V = {X \ Ui : i ∈ Λ} is a δαs -open

cover of X. Then by Theorem 3.13, there is a finite subset Λ0 of Λ such that⋃
i∈Λ0

(X \ Ui) = X ⇒
⋂
i∈Λ0

Ui = ϕ, contradicts our hypothesis.

It is clear from definitions that δαs -almost compactness implies α-almost com-
pactness. To get the reverse implication we have to introduce the following concept.

Definition 3.20. Let (X, τ) be an fts. Then X is called δαs -regular, if for each
point y ∈ X and each fuzzy open set Vy in X with Vy(y) > α, there is a fuzzy
δ-semiopen set Uy in X with Uy(y) > α such that δsclUy ≤ Vy.

Theorem 3.21. Let (X, τ) be an fts. Then the following are statements are equiv-
alent :
(a) X is δαs -regular.
(b) For each fuzzy closed set A and each point y ∈ X with A(y) < 1 − α, there is
a fuzzy δ-semiopen set B in X with that (δsclB)(y) < 1− α and A ≤ B.
(c) For each fuzzy closed set A and each point y ∈ X with A(y) < 1− α, there are
fuzzy δ-semiopen sets B and C in X such that C(y) > α, A ≤ B and B ̸ qC.
Proof. (a) ⇒ (b) : Let y ∈ X and A be a fuzzy closed set in X with A(y) < 1−α.
Put B = 1X \ A. Then B(y) > α where B is fuzzy open set in X. By (a), there
is a fuzzy δ-semiopen set U in X with U(y) > α and δsclU ≤ B = 1X \ A. Then
A ≤ 1X \δsclU = δsint(1X \U) = V (say). Then V is a fuzzy δ-semiopen set in X.
Now, δsclV = δscl(δsint(1X \U)) = δscl(1X \δsclU) = 1X \δsint(δsclU) ≤ 1X \U .
Thus (δsclV )(y) ≤ (1X \ U)(y) < 1− α.
(b)⇒(a) : Let y ∈ X and A ∈ τ with A(y) > α. Let B = 1X \ A. Then
B ∈ τ c with B(y) < 1 − α. By (b), there exists a fuzzy δ-semiopen set C
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in X with (δsclC)(y) < 1 − α and B ≤ C. So (1X \ δsclC)(y) > α. Put
D = 1X \ δsclC. Then D is a fuzzy δ-semiopen set in X with D(y) > α. Now
δsclD = δscl(1X \ δsclC) = 1X \ δsint(δsclC) ≤ 1X \ C ≤ 1X \B = A.
(b)⇒(c) : Let y ∈ X and A, a fuzzy closed set in X with A(y) < 1 − α. By
(b), there exists a fuzzy δ-semiopen set B in X such that (δsclB)(y) < 1− α and
A ≤ B. Then y1−α ̸∈ δsclB. Hence by Result 3.4, there is a fuzzy δ-semiopen set
C in X such that y1−αqC and C ̸ qB, i.e., C(y) + 1− α > 1 ⇒ C(y) > α.
(c)⇒(b) : Let y ∈ X, and A, a fuzzy closed set in X with A(y) < 1 − α. Then
by (c), there are two fuzzy δ-semiopen sets B,C in X with C(y) > α,A ≤ B and
B ̸ qC. Now C(y) > α ⇒ y1−αqC. Now B ̸ qC, by Result 3.5, δsclB ̸ qC ⇒
(δsclB)(y) ≤ 1− C(y) < 1− α.

Theorem 3.22 A δαs -almost compact crisp subset of a δαs -regular space is α-
compact.
Proof. Let (X, τ) be a δαs -regular space and Y (⊆ X) be δαs -almost compact set
in X. Let U be a fuzzy open α-shading of Y . Then for each a ∈ Y , there exists
Ba ∈ U such that Ba(a) > α. By our hypothesis, there exists a fuzzy δ-semiopen
set Ca in X with Ca(a) > α and δsclCa ≤ Ba ... (1).
Let V = {Ca : a ∈ Y }. Then V is a fuzzy δ-semiopen α-shading of Y . By δαs -almost
compactness of Y , there is a finite subset Y0 of Y such that V0 = {δsclCa : a ∈ Y0}
is an α-shading of Y . Then by (1), U0 = {Ba : a ∈ Y0} is a finite α-subshading of
U . Hence Y is α-compact (and hence α-almost compact).

Theorem 3.23. Let (X, τ) be an fts and Y (⊆ X). Then Y is δαs -almost compact
if and only if every family of fuzzy δ-semiopen sets, the δ-semiinteriors of whose
δ-semiclosures form an α-shading of Y has a finite subfamily, the δ-semiclosures
of whose members form an α-shading of Y .
Proof. The proof follows from Result 3.8.

Theorem 3.24. Let (X, τ) be an fts and Y (⊆ X). Then Y is δαs -almost compact if
and only if for every collection {Ui : i ∈ Λ} of fuzzy δ-semiopen sets with the prop-
erty that for each finite subset Λ0 of Λ, there is y ∈ Y such that inf

i∈Λ0

Ui(y) ≥ 1−α,

we have inf
i∈Λ

(δsclUi)(z) ≥ 1− α, for some z ∈ Y .

Proof. Let Y be δαs -almost compact set in an fts (X, τ). If possible, let {Ui :
i ∈ Λ} be a collection of fuzzy δ-semiopen sets in X with the property that
for each finite subset Λ0 of Λ, there is y ∈ Y such that inf

i∈Λ0

Ui(y) ≥ 1 − α,

but inf
i∈Λ

(δsclUi)(y) < 1 − α, for all y ∈ Y . Then α < (1X \
⋂
i∈Λ

δsclUi)(y) =



δαs -Closed Set and its Applications 95

[
⋃
i∈Λ

(1X \ δsclUi)](y), for each y ∈ Y which shows that {1X \ δsclUi : i ∈ Λ} is a

fuzzy δ-semiopen α-shading of Y . By hypothesis, there is a finite subset Λ0 of Λ
such that {δscl(1X \ δsclUi) : i ∈ Λ0} = {1X \ δsint(δsclUi) : i ∈ Λ0} is an α-

shading of Y . So α < [
⋃
i∈Λ0

(1X \ δsint(δsclUi))](y) = [1X \ (
⋂
i∈Λ0

δsint(δsclUi))](y),

for each y ∈ Y . Then (
⋂
i∈Λ0

Ui)(y) ≤ [
⋂
i∈Λ0

δsint(δsclUi)](y) < 1−α, for each y ∈ Y ,

which contradicts our assumption .
Conversely, suppose that Y is not δαs -almost compact though the given condition
holds. Then we have a fuzzy δ-semiopen α-shading G = {Gi : i ∈ Λ} of Y such that
for every finite subset Λ0 of Λ, {δsclGi : i ∈ Λ0} is not an α-shading of Y . Then
there is some y ∈ Y such that sup

i∈Λ0

(δsclGi)(y) ≤ α, i.e., 1X \ sup
i∈Λ0

(δsclGi)(y) =

inf
i∈Λ0

(1X \ δsclGi)(y) ≥ 1 − α. So {1X \ δsclGi : i ∈ Λ} is a family of fuzzy δ-

semiopen sets in X with the given property. So there exists some a ∈ Y such
that inf

i∈Λ
[δscl(1X \ δsclGi)](a) ≥ 1 − α ⇒ sup

i∈Λ
Gi(a) ≤ sup

i∈Λ
(δsint(δsclGi))(a) =

1 − inf
i∈Λ

(1X \ δsint(δsclGi))(a) = 1 − inf
i∈Λ

[δscl(1X \ δsclGi)]((a) ≤ α which goes

against our ssumption that G is a fuzzy δ-semiopen α-shading of Y .

Definition 3.25. Let (X, τ) be an fts and Y (⊆ X). A family {Gi : i ∈ Λ} of
fuzzy sets in X is said to have δαs -interiorly finite intersection property (δαs -IFIP,
for short) in a subset Y of X, if for each finite subset Λ0 of Λ, there exists y ∈ Y

such that [
⋂
i∈Λ0

δsintGi](y) ≥ 1− α.

Theorem 3.26. Let (X, τ) be an fts and Y be a crisp subset of X. Then Y is δαs -
almost compact if and only if for every family G = {Gi : i ∈ Λ} of fuzzy δ-semiclosed
sets in X with δαs -IFIP in Y , there is some y ∈ Y such that inf

i∈Λ
Gi(y) ≥ 1− α.

Proof. Let G = {Gi : i ∈ Λ} be a family of fuzzy δ-semiclosed sets in X with
δαs -IFIP in Y where Y is δαs -almost compact subset of X. If possible, let for each

y ∈ Y , inf
i∈Λ

Gi(y) < 1− α, i.e., (
⋂
i∈Λ

Gi)(y) < 1− α and hence [
⋃
i∈Λ

(1X \Gi)](y) > α.

So F = {1X \ Gi : i ∈ Λ} is a fuzzy δ-semiopen α-shading of Y . By assumption,

there exists a finite subfamily Λ0 of Λ such that [
⋃
i∈Λ0

δscl(1X \ Gi)](y) > α, i.e.,

1 − (
⋂
i∈Λ0

δsintGi)(y) > α, i.e., (
⋂
i∈Λ0

δsintGi)(y) < 1 − α, for each y ∈ Y , which

shows that G does not have δαs -IFIP in Y , which contradicts our assumption.



96 J. of Ramanujan Society of Mathematics and Mathematical Sciences

Conversely, suppose that G = {Gi : i ∈ Λ} is a fuzzy δ-semiopen α-shading of
Y . Then V = {1X \ Gi : i ∈ Λ} is a family of fuzzy δ-semiclosed sets in X with
inf
i∈Λ

(1X \Gi)(y) < 1−α, for each y ∈ Y . Then by our assumption, V does not have

δαs -IFIP in Y . Then there is some finite subset Λ0 of Λ such that for each y ∈ Y ,

[
⋂
i∈Λ0

δsint(1X \ Gi)](y) < 1 − α ⇒ 1 − (
⋃
i∈Λ0

δsclGi)(y) < 1 − α, for each y ∈ Y ⇒

(
⋃
i∈Λ0

δsclGi)(y) > α, for each y ∈ Y ⇒ Y is δαs -almost compact.

4. δαs -Continuous Function and its Applications

In this section a new class of functions is introduced under which δαs -almost
compactness remains invariant.

Definition 4.1. Let (X, τ) and (Y, τ1) be two fts’s. A function f : (X, τ) → (Y, τ1)
is said to be δαs -continuous if for each crisp point x ∈ X and each fuzzy δ-semiopen
set A in Y with A(f(x)) > α, there exists a fuzzy δ-semiopen set B in X with
B(x) > α such that δsclτB ≤ f−1(δsclτ1A).

Theorem 4.2. If f : (X, τ) → (Y, τ1) is δαs -continuous, then the following state-
ments are true :
(a) f([A]αδs) ⊆ [f(A)]αδs, for every A ⊆ X.
(b) [f−1(A)]αδs ⊆ f−1([A]αδs), for every A ⊆ Y .
(c) f−1(A) is δαs -closed in X, for each δαs -closed set A in Y .
(d) f−1(A) is δαs -open in X, for each δαs -open set A in Y .
Proof. (a). Let x ∈ [A]αδs and B be any fuzzy δ-semiopen set in Y with B(f(x)) >
α. Then by definition, there is a fuzzy δ-semiopen set C in X with C(x) > α
and δsclτC ≤ f−1(δsclτ1B). Now x ∈ [A]αδs and C is a fuzzy δ-semiopen set
in X with C(x) > α ⇒ δsclC(y) > α, for some y ∈ A \ {x}. Then α <
δsclτC(y) ≤ (f−1(δsclτ1B))(y) = (δsclτ1B)(f(y)) where f(y) ∈ f(A) \ {f(x)} ⇒
f(x) ∈ [f(A)]αδs . Hence (a) follows.
(b) Using (a), f([f−1(A)]αδs) ⊆ [ff−1(A)]αδs ⊆ [A]αδs ⇒ [f−1(A)]αδs ⊆ f−1([A]αδs).
(c) By hypothesis, [A]αδs = A. Using (b), [f−1(A)]αδs ⊆ f−1([A]αδs) = f−1(A) ⇒
[f−1(A)]αδs = f−1(A) ⇒ f−1(A) is δαs -closed set in X.
(d) Follows from (c).

Let us now recall the following definition and remark from [3] for ready refer-
ences.

Definition 4.3. [3] A function f : (X, τ) → (Y, τ1) is called fuzzy δ-semiopen if
f(U) is fuzzy δ-semiopen set in Y for every fuzzy δ-semiopen set U in X.

Remark 4.4. [3] If f : (X, τ) → (Y, τ1) is a bijective fuzzy δ-semiopen function,
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then f(U) is fuzzy δ-semiclosed set in Y for every fuzzy δ-semiclosed set U in X.

Theorem 4.5. If a bijective function f : (X, τ) → (Y, τ1) is a fuzzy δ-semiopen,
then f(A) is δαs -closed set in (Y, τ1), for every δαs -closed set in A in (X, τ).
Proof. Let A be a δαs -closed set in (X, τ) and let b ∈ Y \ f(A). Then there exists
a unique a ∈ X such that f(a) = b. As b /∈ f(A), a /∈ A. Now, A is δαs -closed
set in X. So there exists a fuzzy δ-semiopen set B in X such that B(a) > α and
(δsclτB)(t) ≤ α, for each t ∈ A ...(1).
By definition, f(B) is a fuzzy δ-semiopen set in Y , and also (f(B))(b) = B(a) > α.
Let c ∈ f(A). Then as f is bijective, there exists unique d ∈ A such that
f(d) = c. As f is fuzzy δ-semiopen function, by Remark 4.4, δsclτ1f(B) ≤
δsclτ1(f(δsclτB)) = f(δsclτB). So (δsclτ1f(B))(c) ≤ f(δsclτB)(c) = δsclτB(d) ≤
α (by (1)). So b is not a δαs -limit point of f(A). Hence the proof.
From Theorem 4.2 (c) and Theorem 4.5, we can state the following corollary :

Corollary 4.6. Let a bijective function f : (X, τ) → (Y, τ1) be a fuzzy δαs -
continuous and fuzzy δ-semiopen function. Then f−1(A) is δαs -closed set in X
if and only if A is δαs -closed set in Y .

Theorem 4.7. Let f : (X, τ) → (Y, τ1) be fuzzy δ
α
s -continuous function. If A(⊆ X)

is δαs -almost compact subset of X, then f(A) is δαs -almost compact subset of Y .
Proof. Let B = {Bi : i ∈ Λ} be a fuzzy δ-semiopen α-shading of f(A), where A is
δαs -almost compact set in X. Then for each a ∈ A, f(a) ∈ f(A) and so there exists
Ba ∈ B such that Ba(f(a)) > α. By hypothesis, there exists a fuzzy δ-semiopen set
Ca in X such that Ca(a) > α and f(δsclτCa) ≤ δsclτ1Ba. Then C = {Ca : a ∈ A}
is a fuzzy δ-semiopen α-shading of A. By δαs -almost compactness of A, there are
finitely many points a1, a2, ..., an of A such that C0 = {δsclτCai : i = 1, 2, ..., n} is
again an α-shading of A. We propose to show that B0 = {δsclτ1Bai : i = 1, 2, ..., n}
is an α-shading of f(A). Indeed, y ∈ f(A) ⇒ there exists x ∈ A such that y = f(x).
Since C0 is an α-shading of A, there is an Caj (for some j, 1 ≤ j ≤ n) such that
(δsclτCaj)(x) > α and so (δsclτ1Baj)(y) ≥ f(δsclτCaj)(y) ≥ δsclτCaj(x) > α.
Hence f(A) is δαs -almost compact subset of Y .

5. Conclusion
This paper is a continuation of [4]. Here we study a new type of limit points of a

crisp subset of a topological space X which helps us to introduce a continuous-like
function under which δαs -almost compactness remains invariant.
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